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Observatiotts„..There is not suffi- 
cient novelty in any of the above 
processes, to render this patent of 
any apparent use to its owner, except 
that of having the name of selling 
a patent article. 



Account of the method proposed by 
Colonel Caulfield Lennox, of construct- 
ing, and putting in ' its place an 
Iron Tunnel under the River Thames- 
Phil. Mug. xxxvi. 34. 
Colonel Lennox proposes ttiat the 
Tunnel shall be cast in portions of 
its length of ten feet each, which in 
the figure annexed to his paper, re- 
sembles an arched gate-way, eighteen 
feet broad, twelve feet high at the 
sides, and ten feet long, with a con- 
vex top rising two feet in the middle- 
They are to be made of cast iron, 
four inches thick at the bottom and 
sides, and three at the top, with 
double flauches inside and outside, 
one foot broad, and four inches thick; 
each frame the colonel calculates, will 
weigh forty tons. 

'1 hose frames or portions, are to 
be united to each other, by screws 
four inches diameter, and nuts of a 
proportional size ; and to have sheet 
lead half an inch . thick put between 
the flanches, or the joints secured with 
the cement employed by steam en. 
gine builders. Cramps are also men- 
tioned for connecting the two ad- 
joining flanches at bottom, but no 
farther description of them is given 
but that they are each to be twelve 
inches broad, six inches thick, and 
two feet high. 

Tubes of eight inches bore, with 
openings to receive leakage water, 
are to be cast in the angles at the 
bottoms of the frames, by which the 
whole is to be kept dry, with a pro- 
perly constructed pump. 

The colonel proposes that eighty of 
these frames shall be screwed toge- 
ther, with half inch lead between the 
flanches, with their two extremities 
close stopped with strong oak plank, 
on the side of the' river rather below 
the level of low water, in a situation 
where the tide may have free access ; 
and that (a level bed having been 
previously excavated for this tunnel, 
across the bottom of the river, six- 



teen feet deep, and from 60 to 80 
feet wide) the whole be flu-ited to 
the required situation, at spring tide, 
and sunk in its proper place, either 
by additional weights applied, or by 
admitting a certain quantity of water 
into it, and asserts that, in case of 
any irregularity in its descent, or 
unevenness in the bed prepared to 
receive it, it will again become buoyant 
by removing the additional weights, 
or by pumping out the water by 
pumps previously secured in each end 
frame. 

Calculation of the weight of this 
tunnel in round numbers. 



Cast iron, . 
Lead, . . 
Oak, . . . 



Cubic Feet 

. 20.020 about 
566 . . . 
200 .. . 



Tons. 

4270 

. 178 

5 



4.453 
Water displaced, 1.850.000 cubic feet 5.163 

This tunnel wUl require to sink it more than 709 
Exduaiveofthecouveisitrattop.estUnatedat 60 

769 

The following is the manner pro- 
posed of sinking this machine by 
the additional weights- 
Two short ropes with loops at each 
end. are to be passed over each 
frame, and slightly secured in their 
places ; and when the machine is 
floated to its destined situation (which 
should be an hour before low water 
at the lowest tide) anchors and ca- 
bles being in readiness to secure it 
in its place, then a number of boats 
(suppose 160) shall attend half oa 
one side, and half on the other, each 
with rive tons of ballast conveniently 
disposed so as immediately to hook 
on to the ends of the short ropes be- 
fore mentioned, in such a manner 
that one end of the tunnel shall not 
sink before fhe other, but both ex- 
actly together. These weights may 
be so regulated as occasion may re- 
quire, should there appear any irre- 
gularity in its descent ; and when 
it is placed as desired and the water 
admitted to fill it, they ma*' be re- 
moved altogether. The whole of this 
operation might be effecled in two 
hours, that preceding, and that fol- 
lowing ebb tide, if every previous 
arrangement was properly made. The 
machine consisting of 80 frames of 
the length mentioned, would extend 
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600 feet, wnicb the colonel supposes 
to be the bieadth of that part ot 
the bottom of the tiyer, which could 
conveniently be made level. 

When this part ot the tunnel was 
fixed m its plate, the ends might be 
finished as on dry land, by piling 
off the tide at low watei mark j — 
and they might ettbei be foimed by 
a continuation of the same cast iron 
frames, or by arches of masonry or 
buck woik, as might be judged "best. 
After this there would only remain 
to open the communication with the 
middle part, by lemoving the oak 
planking at each end, and pumping 
out the water; when by laying a 
sufficient quantity of ballast, so as 
to fonn a road way, clear above the 
lower Handles, and restoring the batiks 
to their formei stale, the tunnel would 
be immediately ready for use. 

In the execution of this project 3 
situation should be chosen close to 
low water maik ot nearly 300 yards 
in length, where it would he netes- 
saiy to lay down block-, of sufficient 
strength to suppoitso great a weight; 
and upon which the whole 80 fiames 
may be screwed together. Its level 
should at least be fifteen feet, below 
that of the spiing tides, to ensure the 
floating of the machine when com- 
plete! 1 .. 

The materials of the tunnel, Colonel 
Lenox calculates to cost about .£44,000, 
and allowing fifty per cent additional 
for aU o'hei charges mem red m its 
execution, he does not conceive that 
the expense weuld exceed the sum of 
<4<)6,0'00 

If it should be desired to enlarge 
the tunnel so as to afloid a foot patn 
in addition to the space allowed for 
two carnages to pass, the colonel con- 
ceives it may safely be done by 
giving it st» moie feet in width, 
making allogethei twenty-foui feet 
j^etween the mtei lor ilanches , and in 
biderto afford it still greater strength, 
lie won id in this case omit the in- 
tenor tateial flanches, and 111 their 
place, put plates of cast iron, thiee 
or four inches thick the full' height 
of the sides, and extending fiom the 
middle of one fiame to that of the 
next, to be fastened, by a number of 
the same kind of sciews before men 
tioned, to Use two adjoining frames, 
with sheet Jaed between them and the 



frames completely coveting the joint 
inside. This would give the tunnel 
great additional strength, besides that 
it would leave neatly a foot more of fiee 
space inside. The mciease of ex- 
pense by this alteiation would not, 
the colonel thinks, much exceed 
twelve or fifteen thousand pounds, 
in addition to the sum before stated. 
In older to obviate the oDjection 
flitch might arise from the difficulty 
of transposing frames of the weight 
of forty tons, from the foundty to 
the river, the colonel states that they 
may be cast in separate pieces (it the 
other method should appear tmpiacti- 
cable) with flanches to join them at 
the coiners, ki this case the joinings 
or tbediflerent parts aieto be so disposed 
that no two of the tiansverse joinings 
shall coincide ; which would give ad- 
ditional strength to the whole, as 
evet'y joint may thus be supported 
with three solid pieces, at that place 
where it occurs. 

The colonel thinks the chief diffi- 
culty in -this pioject would arise in 
the excavation of the bed for the 
tunnel at the bottom of the river of 
the depth tequired; butthis, be states, 
might be obviated by chusmg an- 
other situation for it, where the pie- 
sent depth of the river would be 
sufficient, to allow fiee space for vessels 
to. pass over it, when sunk at low 
water. 

Observations.... This plan for making 
a tunnel across the 'I hames would pro- 
bably be found as easy of execution 
as any yet published ; and v, ould have 
the advantage over that first proposed 
by the company for constructing 3 
tunnel acioss the river at Redntt, of 
savihg full twenty feet in the descent, 
which would much facilitate the pas- 
sage of carnages. There are how- 
ever some difficulties in the execu- 
tion ot the business, which do not 
seem tb have occurred to Colonel 
Lenox, one of which is, that as soon 
as the iron tunnel was- low eied down, 
it would be almost impossible to 
move it, alter it had' settled on the 
bottom (in case it should be desiied 
to do so from its having assumed a 
wrong position, eithei in its longitudi- 
nal 01 transverse dnection)for instead of 
becoming buoyant again on rentovmg 
the additional iuetglUs laid on to sink 
it, la all piobability it would require 
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a force to laise it equal to the weight 
of the superincumbent water added to 
that of the pressuie, of the aimosplu-i e. 
Because when it had settled in mud 
so tenacious as that of the "lhames, 
the water once forced out fiom un 
der it would in a .little lime be »o 
completely excluded, as to prevent 
the pressure acting at all beneath 
it s.r> as to give it any tendency to 
rise, and it would be then held down 
by the weight of the water <.bove it, 
and by that 6f the atmosphere, in the 
same waj as the two brass hemispheres, 
are held togethei by the lattei pressure 
alone m the well known pneumatic 
expenment. Perhaps some method 
might be devised of preventing this 
accident, but no obvious means appear 
at present of doing so effectually, it 
will be best therefore to be extremely 
cautious in preparing the bed for the 
iron tunnel, and in sinking it very 
slowly and carefully into its proper 
situation, if the plan should receive 
that trial it so well meats 

On a sandy or stony bottom, a 
caution of a precisely opposite nature 
would be necessaiy, fot oh such a 
bottom the tunnel would have a ten- 
dency to rise, when tne water was 
pumped out of it; this however could 
be easily pi evented by having the 
top formed with ledges so as to re- 
tain stones 01 earth thrown on it to 
keep it dswn, or by having projecting 
cases attached to' the sides lor the 
same purpose. 

Of the plans proposed by Colonel 
Lenox for constructing the tunnel, the 
last mentioned by him seems the be-.t, 
on account of its gi eater strength, the 
greater poi lability of the parts, and 
jtsnot having the obstruction of the 
large internal flanches, which would 
occupy no less than an eighth of the 
mtei nal breadth, reckoning thejeighleen 
feet mentioned for the breadth to 
be outside measure. The gieal wi ought 
ironsciews, pioposed for fastening the 
frames together aie veiy objection- 
able on account ot the speedy decay 
to which wi ought iron is liable in or 
near sa't watei ; large copptr rivets 
would be much preteiable, and would 
cost little if any thing moie, on ac- 
count ol then requiring ,o much less 
woikmanship in tbeif truncation The 
jdea of constiucliiig «ud floating off, 
and fixing iu its place sq laige a 



portion of the tunnel as 800 feet,seems 
a very grand one, and indicates a 
compiehensive and enlarged mind in 
its ingenious suggester, and does him 
much ciedit. 

'I here does not seem to be' any 
leason for confining the shape ot the 
tunnel to a perfect right .line, be- 
sides its being applicable to the 
pait of the river for which it is pro- 
posed; where the bottom of a river 
was curved, the tunnel for it might 
be cuived likewise so as to fit it, 
which would occasion much less cost 
in excava'ing a proper bed tor it, 
in this case a water-tight pipe must 
be earned fiom the pump to the 
center of the tunnel, to fiee it from 
water. A snaight tunnel would pei- 
haps be best posited so as to be a 
a little lower at one end than the 
other, in order to give the leakage 
water a fall to the pump, and the 
bed of the Thames at the place in- 
tended for the tunnel, has just such 
a slope towards the Reduff side, ac- 
cording to the section of it published 
by the tunnel company 

Colonel Lennox omuted to state in 
his dnections for placing the iron 
tunnel, that it should be furnished 
with a pipe fiom its top, to let the 
air. escape, as otherwise it would be 
impossible to let the water into it as 
he pi opuses. This pipe should have 
a stop cock to regulate the passage 
of the air; by the proper manage- 
ment of which, the descent of the 
tunnel to its own depth might be 
made as gradual as coyld be desired 
(if the mode of sinking if by admitting 
the water into it was adopted) but 
below this depth the descent would 
requue to be regulated by hawseis 
lowered by degiees from hghteis 
stationed above it at regular mtei vals, 
as otherwise, after it got beneath the 
water, it would be precipitated to. 
the bottom with an acceleiatcd velo- 
city, which might either cause it to 
buist, oi to be fixed unalterably in 
a position so unfavorable as to render 
it entnely unserviceable. 



Hyperoxymuriatic acid shown to be 
murianc avid deprived of Ijydru- 
gen , by Mr. Davy. 

Pint. Mag. xxx vi. 70. 
A paper on munatic acid was read 

by Mr. Davy, befaie the royal so- 



